Structural analysis of the peptidyl transferase region in ribosomal RNA of the eukaryote Xenopus laevis.
Accessible single-strand bases in Xenopus laevis 28 S ribosomal RNA (rRNA) Domain V, the peptidyl transferase region, were determined by chemical modification with dimethylsulfate, 1-cyclohexyl-3-(2-morpholinoethyl-carbodiimide metho-p-toluene sulfonate and kethoxal, followed by primer extension. The relative accessibilities of three rRNA substrates were compared: deproteinized 28 S rRNA under non-denaturing conditions (free 28 S rRNA), 60 S subunits and 80 S ribosomes. Overall, our experimental results support the theoretical secondary structure model of Domain V derived by comparative sequence analysis and compensatory base-pair changes, and support some theoretical tertiary interactions previously suggested by covariation. The 60 S subunits and 80 S ribosomes generally show increasing resistance to chemical modification. Bases which are sensitive in free 28 S rRNA but protected in 60 S subunits may be sites for ribosomal protein binding or induced structural rearrangements. Another class of nucleotides is distinguished by its sensitivity in 60 S subunits but protection in 80 S ribosomes; these nucleotides may be involved in subunit-subunit interactions or located at the interface of the ribosome. We found a third class of bases, which is protected in free 28 S rRNA but sensitive in 60 S subunits and/or 80 S ribosomes, suggesting that structural changes occur in Domain V as a result of subunit assembly and ribosome formation. One such region is uniquely hypersensitive in eukaryotic ribosomes but is absent in Escherichia coli ribosomes. Sites that we determined to be accessible on empty 80 S ribosomes could serve as recognition sites for translation components.